Introduction
The parasites infection restraint aquaculture industry since it caused a great loss economic implication and mortality. It also could reduces fish performance such as scale loss, colour change and many pathological aspects then it will affect the market demand. Obviously, parasites possibly have the capability to directly lessen the appearance of their hosts, in terms of growth and reproduction, through their direct impact on fish health (Barber, 2007) . The high mortality rate due to the damages in organ of reproduction (Al Jahdali and El Shassanine, 2010) and secondary infection by bacterial diseases (Densmore et al., 2004) .
Argulosis caused by fish louse (Argulus sp) is the main parasitic problem that could be found in Indonesia both wild fish and farm (Muchlisin et al., 2014) . Fish louse is the ordinary name for ectoparasites of branchiurid that infected fish from the genus Argulus (Noga, 2002) . Argulus feed by sucking blood from their host using their stylet and it makes iritation on the fish body surface (Noga, 2002) . Their feeding and attachment activities can lead the alterations of organ and tissue (including loss of blood) and osmoregulations problems, as well as transmit the pathogen such as viruses, bacteria, blood-born protozoa, and nematodes (Rameshkumar and Ravichandran, 2014) . Buccal cavity of fish become the sites of several argulus infection, others exist in the gill chamber or on the body surface including the fins (Rameshkumar and Ravichandran, 2014) .
Argulosis has a direct life cycle and the stage that the Argulus sp hatches from the egg is immediately became parasite (Woo, 1995) . Argulus generally attaches to the host and develops into maturation on it. Both adult and juvenile of Tilapia fish is vulnerable to ectoparasites infection since they are cultured in high density population with poor water quality and stress condition.
Insecticides has been used for long time period to control the argulus infection in fish culture such as emamectin benzoat, pottasium permanganat, formalin (Hakalahti, et al., 2004) and organophosphate (Noga, 2002) . Thought, insecticides is highly toxic to human and fishes as well as chemical antiparasitic agent and also could not easily degrade in the environment (Woo, 1995) . Besides that, the insecticides resistancy was developed by parasites fairly quickly (Kabata, 1985) . As well as inceticides, malachite green that is used in aquaculture is banned in many countries because of their highly toxic effect.
As a result, environmental friendly agents are developed to replace the hazardous chemical as an antiparasitic agents in aquaculture. Sodium chloride is antiparasite agents that widely use in fish farm to control parasites including Argulids (Kabata, 1985) . Since Argulus sp is ectoparasites that infest fish external body, the sodium chloride application by bath is effective to control argulosis in fish. The efficacy of sodium chloride to combat parasite Argulus sp in juvenile of tilapia was examined by challenging the parasites with juvenile fish that treated with salt in their water media. Then, the prevalence, parasites intensity and survival rate of fish was examined, as well as the corellation between dose of salt was evaluated by using statistic.
2.
Materials and methods
Argulus sp preparation
Argulus sp was collected from fish that infected by argulosis from fish farm in Medan Agriculture and Fisheries Services. Argulids infected fish was cultured in tank that had poor water quality condition so that suitable for reproducing Argulus sp for experiment. The water quality manipulation have done by overfeeding methods then the poor water parameters would make fish stress and Argulus sp multiply rapidly. It has done for 36 days to gain the expected number of Argulus sp that was about 240 parasites.
Media and fish adaptation preparation
Aquarium as an experiment media should be washed, desinfected and dried for 24 hours. Then, it was filled with 12 litres of freshwater and it was aerated by aerator for 48 hours. The number juvenile of tilapia that was acclimatization in the aquarium for three days contained 5 fishes per each aquarium.
Laboratory experiment and data analysis
The efficacy of sodium chloride in prevention and control of argulosis was tested under laboratory conditions at a fish farm in Medan. Each aquarium both control and medicated, contained 5 healthy fishes. The experimental challenge of sodium chloride with fish louse was repeated 3 times using different doses namely 36 gram/L, 72 gram/L and 108 gram/L. After one hour acclimatization, 20 parasites Argulus sp was released to each aquarium. During 10 days challenge periods, the parasites prevalence, the parasites intensity and fish mortality were examined and calculated. The parasites Prevalence was calculated using formula by Kabata (1985) as follow: Prevalence (%) = (Σ infected fish / Σ examined fish) x 100%, while the intensity was calculated using the formula as follow: Intensity = Σ parasites found / Σ infected fish. Then the survival rate was calculated using the formula: Survival Rate (%) = (Σ live fish/ Σ examined fish) x 100%. The effectiveness of sodium chloride dose was analyzed with ANOVA and with F test to know the affect of each test to parameters.
Water quality examination
The water quality mantain in the good state so that the stress of experimental fish in this experiment was avoided. The water quality parameters that examined in this experiment were temperature, pH and dissolve oxygen.
3.
Result and discussion
Result

Parasite infestation found on tilapia
The prevalence of parasite Argulus sp in control fish showed the highest number (88%) rather than fish treated with sodium chloride (Figure 1) . The fish that treated with 3 ppm sodium chloride had the highest prevalence of Argulids infection with 73.83%, on the other hand the lowest prevalence rate was found on 9 ppm dose of sodium chloride with 37.33%. It decreased by half compared to 3 ppm treatment. Then, the parasite prevalence in the control fish could reach 60% in the first day of infection and rise gradually up to 100% at the end of the examination (Figure 2 ). On the other hand, the treatment fish showed the delayed of infestation although there were also the gradual slightly increasing in mortality in ten days infection. Based on statistic analysis, all the treatments were significantly different from control fish (G0). 
Parasite population found at laboratory trial
The number of parasites that infect fishes defined as parasites intensity and it represents in Figure 2 . The chart showed the trend of parasites number that infect fish for ten days. Control fish (G0), and treatment fish, both 3 ppm salt (G1) and 6 ppm (G2) respectively, showed the highest number of in the first day about 6.3, 8.5 and 8.2, respectively the number of parasites in control fish (G0) decreased gradually for 5 days, while treatment fish G1 was fluctuated rise and fish G2 was gradually fell. However, after the sixth day, parasites population in fish control rose significantly leaved the treatment G1 in the second place. The treatment 9 ppm (G3) showed different trend in parasites intensity for 10 days. The number of parasites reached the highest number in the second days about 6, then it was gradually fell for eight days. Based on statistically analysis, the result showed that the control (G0) is significantly different from the treatment (G2 and G3) on the parasite intensity. 
Survival rate of tilapia
Parasite infestation in fish caused mortality due to their capability to make any damages in the host organ. In this study, the survival rate of fish will be examined to know the effectiveness of natrium chloride to reduce the mortality rate (Figure 4 ). The number of live fishes mantain in 100% until the fourth days for both control and treatment fishes. Then, the survival rate in control fishes was fell significantly about 20% in the tenth day, while the treatment fish with 9 ppm sodium chloride (G3) decreased slightly about 73.3%. Based on statistically analysis, the result showed that the control (G0) is significantly different from the treatment (G2 and G3) on the fih survival rate. 
Location of fish organ infected by parasites and clinical sign
The external examination of infected fishes showed that Argulus sp live in head, flank and fin of the fish (Table 1) . The highest parasites intensity were on flank about 3.52, while the head had the lowest parasites population about 1.87. The parasites infestation in fish body caused the clinical sign of argulosis in juvenile fish ( Figure 5 ). The early symptom were swimming abnormality, the fish rubbing themselves into aquarium wall and hipersecretion mucus. Then, there are haemmorrhage and lession in the body that infected by parasites. 
Water quality parameters
The parameters of water quality in the aquarium were measured during the biology assay to mantain the fish condition ( Table 2 ). The avarage temperature of water for all the aquarium were 27.32-27.1°C. The water pH values were around 7.95 -8.25, then for dissolved oxygen in the aquarium were 6.42 -7.93 ppm.
Discussion
Argulus infection in fish farm can form a serious threat to fish population in many part of the world and ecosystem because their ability to adapt in different type of aquatic ecosystem, and there are species adapted to extremes of temperature, pressure, salinity, and even anoxia (Rameshkumar and Ravichandran, 2014) . Argulus sp infected the wide range of the host (Woo, 1995) including Goldfish (Wafer et al., 2015) , Mahseer fish (Tor tambra Valenciennes, 1842) (Muchlisin et al., 2015) and Tilapia fish (Webb, 2008) . The infection of Argulus sp in tilapia farm affect the farmer because it cause the morbidity as well as mortality.
The Argulus sp could infested juvenile fish as they contact in the water as shown in this study that the prevalence of parasites in the control aquarium reach the high prevalence number as well as low sodium chloride application. After hatching from egg, Argulus sp is immediatelly parasitic and attaches to the host on which it will mature (Woo, 1995) . The prevalence rose significantly up till the tenth days both control and low natrium chloride concentration however the highest sodium chloride concentration give the lowest prevalence and shown the best performance according to statistic analysis. The prevalence of Argulus sp in many fish have been already reported including carp varied among the sampled localities, about 6.3 % to 38.5 % and Pike-perch was very high, about 80 % to 100 % in the sampled localities (Aalberg et al., 2016) .
The Intensity of parasite treated with the highest concentration of sodium chloride showed the lowest number during the examination. Based on the intensity number and the prevalence, sodium chloride 9 ppm dose could inhibit the parasite attachment to the tilapia juvenile in the early days of infection. Sodium chloride application could reduced patogenicity of the argulus for several day. This result along with the Magondu et al. (2011) that state that sodium chloride is appropriate to use in pathogen treatmnet in catfish. Nevertheless it was not along with Siren (2008) that state all the life cycle stage of Argulus could not affected by sodium chloride.
The sodium chloride application could reduce the mortality then mantain the high survival rate of the juvenile that infected by Argulus sp for early days of infection. After the fourth day, there were the mortality in control and low dose of sodium chloride fish. On the other hand, highest dose of sodium chloride give more protection for fish that attacked by Argulus sp that is showed by highest survival rate. Salt could improve the osmoregulation of fish and probably inhibit the mature Argulus sp that was used in this study.
The clinical signs that showed in infected tilapia were swimming abnormality, the fish rubbing themselves into aquarium wall and hipersecretion mucus. Then, there are haemmorrhage and lession in the body that infected by parasites. It was along with the study of clinical sign in carasius auratus (Al Darwesh et al., 2014) . The preference of fish body by Argulus sp in this study were head, two side of body and fin were the and it is accordance with work of Muchlisin et al. (2014) .
Conclusion
The prolonged medication of sodium chloride affect the Argulus sp infestation in tilapia juvenile fish. The best performance was exhibited by the highest dose (9 ppm) could mantain the survival rate and reduce the prevalence and parasite intensity of Argulus sp that attack the tilapia juvenile. The mechanism of sodium chloride in inhibiting the parasite Argulus sp and its aplication in the field should be done for the future work.
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